Introduction {#s1}
============

The incidence of in-hospital cardiac arrest (IHCA) ranges from 1 to 5 events/1000 admissions \[[@R01],[@R02]\], with a surviving rate of 20% \[[@R03]\].

The number of patients suffering from severe adverse events is about 15-20% of the admitted patients \[[@R04],[@R05],[@R06]\]. Severe adverse events and IHCA are often preceded by worsening clinical conditions lasting hours or days \[[@R07],[@R08],[@R09]\].

A timely treatment could avoid further worsening: Hodgetts reported that 60% of IHCA could be prevented \[[@R02]\].

Medical Emergency Teams (MET) aim to reduce IHCA, deaths and unanticipated intensive care unit (ICU) admissions \[[@R10]\].

National and international authorities advocate the creation of rapid response systems (RRS) \[[@R11],[@R12]\]. Nevertheless, a recent review reported a weak evidence in favour of RRS \[[@R13]\]. There is no study evaluating the enlargement of the activities performed by the MET.

Gradually, the competence and skills of its members may interact with the complexity of the Hospital, filling the gap between patients' needs and wards (or Services, like Radiology or Endoscopy) resources.

A mature MET can carry out an heterogeneous array of activities and an assessment of its efficacy could give different results if performed at its introduction or after several years. The MET was introduced in our Hospital 20 years ago.

Rapidly, it began to perform different tasks such as sedations for diagnostic examinations, treatment of procedural pain, consults to other specialists on nutritional therapies, antibiotic therapies, haemodynamic or respiratory supports.

The MET also began to perform follow-up visits to critical patients not transferred to an ICU.

To describe and quantify the activities that a mature MET can perform, we present the prospectively collected data during 105 consecutive days in a single centre.

Methods {#s2}
=======

The San Raffaele Hospital is a University Institute with 1100 beds. Data collection took place after Ethical Committee approval from December 2006 to March 2007, twenty years after MET introduction in the Hospital.

There are no strict criteria that state when to alert the MET.

The shift was covered by an anaesthesiologist.

Nurses were not included: the MET was assisted by nursing staff of the ward. The anaesthesiologist in charge of the MET shift was dedicated to the calls from the wards, the Emergency Department or the services, emergencies or scheduled procedures and follow-up visits to critically ill patients.

Not rarely, the MET visited at-risk patients just discharged from ICU or from operating theatre. To pre-serve the rapidity of the response, a second anaesthesiologist was available in case of emergency. Patients visits were divided into "First Visits" and "Follow-Up Visits".

Number of Follow-up visits to survivors was collected and divided into day and night visits and those performed in working-days or non-working-days *(Table 1)*.

![First visits (301), Follow up visit (707) and side-activities (696) peformed by the MET during 105 consecutive days.](hsrp-01-4028-g001){#F001}

The MET (always present in the Hospital) planned the timing of his further visits. Taking into account patient's conditions and "do not attempt resuscitation" (DNAR) status, the MET evaluated if the patient could be safely treated in his ward.

Several side-activities, including sedation (e.g. for biopsy during fiberoptic bronchoscopy, for Magnetic Resonance in claustrophobic patients, for long lasting radiological procedures in anxious patients), analgesia for painful procedures, monitoring during high-risk procedures, or central venous catheterisation were performed.

Data are shown as mean and standard deviation or number and percentage.

Results {#s4}
=======

During 105 consecutive days, 1704 visits were performed *(Table 1)*.

First visits (301 in 301 patients) were followed by follow-up visits (707 in 212 survivors who were not transferred to the ICU or to other hospitals, mean 7.5 visits/die in working days, 5.1 in the others). Fur-ther 696 visits ("side-activities") were performed: on average, 7.3 side-activities/die in working days and 5.2 in the others.

First time visits (on average 3.1/die on working days, 2.4 in the others) were mostly performed in patients with acute respiratory failure (124 patients, 41%). Cardiac arrest accounted for 27 (9%) of first time visits *(Figure 1)*.

During the 301 first time visits the MET performed 506 interventions *(Figure 2)*, the most frequent (17%) being diagnostic examination such as transfer to the CT room.
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![506 interventions performed during the first visit to 301 consecutive critically ill patients outside ICU over a 105 day-period.](hsrp-01-4028-g003){#F003}

More than half (77/124=62%) of the patients with acute respiratory failure received non-invasive ventilation. Patients with cardiac arrest received cardiopulmonary resuscitation (21/27=78%) or had DNAR status (6/27=22%).

Only 26 patients (9% of the patients didn't undergo any intervention).

Less than once a day (82 times in the 105-days study period) the MET was facing a previous call or a scheduled procedure and a second anaesthesiologist was called to perform the task of the MET.

Discussion {#s6}
==========

This is the first attempt to give a general picture of the activities performed by a MET several years after its introduction.

The demand for intensive care beds, at least in European Countries, exceeds their availability.

Many critically ill patients are managed outside ICU, but the required level of care for these patients may exceed the capability of general wards, increasing the rate of IHCA compared to similar patients admitted in ICU \[[@R02],[@R14]\].

The MET is one of the possible efferent limbs of a RRS; when characterized by full critical care capabilities, it should minimize the gap between needs and resource \[[@R11]\].

However, Galhotra reported a relevant incidence of avoidable IHCA 16 years after the introduction of a MET \[[@R15]\].

A recent review found only a weak evidence in favour of RRS \[[@R13]\] focusing on the reduction of in hospital mortality and IHCA, but the potential benefits of MET, as stated by the same authors, may extend to other significant outcomes.

In this paper we report a wide spectrum of side-activities. During twenty years the requests to the MET increased in number and heterogeneity; several organisational re-arrangements were adopted such as the the introduction of one anaesthesiologist dedicated to the Acute Pain Service and to the Endoscopy service. Anaesthesiologists were also forced to formulate local policies on several topics, like non-invasive ventilation outside ICU \[[@R16]\].

The most commonly performed MET activity in the study period was represented by follow up visits in critically ill patients. The best clinical criteria to identify at-risk patients are yet to be defined \[[@R17]\]. Even in the absence of defined criteria to alert the MET in our hospital, only 26 out of 301 first calls did not require any intervention; a little percentage of inappropriate calls must be considered acceptable to preserve the easiness of access to the MET.

***Limitations***

An evaluation of the positive effect of the MET on the global performance of our hospital has never been performed: the efficiency of this model as compared to others remains unknown \[[@R13]\]. The MET in the present study was composed by anaesthesiologists only. Likely, other specialists could have detected other mismatches in health care processes, and offered other kinds of activities.

Data collection took place in a single centre: our results cannot be generalized. We limited the data collection to 105 days: our study did not aim to report the activity of the MET from its introduction (or to document its progressive widening), but only to describe the heterogeneity of the activities and the potential work-load associated with the extending of the MET duties.

As the MET was already present in the Hospital, an evaluation of its efficacy in reducing unexpected ICU admissions was not possible.

Conclusions {#s7}
===========

A MET can progressively perform different kinds of activities. In our experience 40.8% of interventions were represented by side-activities and 41.5% by follow-up visits of critically ill patients. Cardiac arrest only accounted for 1.5 % of the activity.

The beneficial effects on the Hospital system provided by the MET can be grossly underestimated when evaluating only in-hospital cardiac arrest rates.
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